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A cyclopentane derivative represented by general formula (I) or a pharmaceutically acceptable salt 
thereof wherein Ar 1 and Ar 2 represent each independently phenyl, thienyl, pyridyl, indolyl, benzofuranyl or 
dihydrobenzofuranyl each of which may be substituted at arbitrary hydrogen atom(s) on the aromatic ring by one to four 
substituents selected from the group consisting of halogen, hydroxy, amino, carboxy, Ci-C 6 alkoxycarbonyl, mono- 
or di(Ci-C6 alkyl)arninocarbonyl, carbamoyl tetrazol-5-yl, methylenedioxy, Ci-Ce alkoxy, C2-C6 alkenyloxy, mono- 
or di(Ci-Ce alkyl)amino, Ci-Ce alkyl, C 2 -C 6 alkenyl and C 2 -C s alkynyl; R 1 , R 2 and R 3 represent each independently 
hydrogen or Q-Ce alkyl, or a combination of R f with R 2 or R 2 with R 3 represents a single bond; R 4 represents 
hydrogen, hydroxy or Ci-Ce alkoxy, or Ci-C 6 alkyl, C 2 -C 6 alkenyl or C 2 -Ce alkynyl each of which may be substituted 
by Ci-Qs alkoxy, or alternatively R 4 may be combined with R 5 to represent Ci-Ce alkylidene which may be substituted 
by C1-C6 alkoxy, or oxo; R 5 represents hydrogen or Ci-Ce alkyl, or alternatively R 5 is combined with R 4 to represent 
C1-C6 alkylidene which may be substituted by Ci-Ce alkoxy, or oxo, or is combined with R 6 to represent a single 
bond; R s represents hydrogen or Ci-C 6 alkyl, or is combined with R 5 to represent a single bond; and Y represents 
-CO-R 7 , SO3H, PO3H2, tetrazol-5-yl, 2-oxo-3H-l,2,3,5-oxathiadiazol-4-yl, or 5-oxo-4H-l,2,4-oxadiazol-3-yl. 



(5 7) mm 

HHS6 Ar' R' 




[I] 



G-GTA/a + f***^ *;SL<B f ;Ci-Ci7A+A7 5 7 75;l/*'-;l>g, *^//<*W^a, f" 
h5'/-*-5-f A*, C-CTyUa+i'S, Ca-C.7^-^**^ *y£L< tti?C,-C 

•>S, C,-C,7;^-*t*i/i, e/Sl/tliPCi-C. r*+AT 3 7S. G-GTA**«, C 2 -C« T **v=Jl* 
fta t C-CTA+-A4Stt, f'Ji5;«, >f 5^/9*1, tKKS, C,-C7W^^I, 7; 

*y^L/<liv , C 1 -C67;U+;l/7iyS, t Faf-i/d-CTJlj-jUtijUtf C 1 -C7->D*i/C,-C7;U* 
• iWAtfiAfc, *^*i/C,-C7 *3+5'**#-A«» *W:*v'CrC,7^34 1 f*«-AC 1 -C7A 
3*S/**#=A*, C-C7A3+-/AM-M, *y^L < I4*C,-C 7;l/*^l/7 $ 7 

t-^/^S^c 1 -c.7;^+;^^;^'h■=-'^7 f- ^^'Z-^e-^^^^M^Afi, rt;i/*"*-> 

t- h5'/-;l/-5-'T;US, 2-**V-3H-.l. 2, 3. 5-*+it^7 ^7 V- ^4-l , ;l/SSO t 5-**y-4H-l. 2. 
4-**i>-i?7V-yW-3-'fA«!&>*tt 3i?«i93tfftSi~3{i©g&gT'a&£tiT^Tfc<fc^ «IU 

»j;f3aifixsi~4fi©BS4SJ*«fc'3iagisnT^rt)j:i\ 7x-^ f-x^uak tru^A«» -fvKUA- 

S, ^>y-7 5-;UgXB*t Ka^v777-^S*^b;R\ R'RtfR 8 li N -ttmiSfcfcLTs **EFPXtt 

C,7AJ+fI, XliC,-C7-'l/rj+->S-CiB»$*lT^-C*>«k!,\ C.-G7 ^*A*fc> G-C^/l"^^^ < tt 
Ck-CiTJU^/l****** «l^B R 5 t^bTC,-C,7;P3*^STilg5$nT^Tt>J:l^C 1 -C.7;U*y7 ! > 
SXfiM-*y«*jj*L ;R , tt*S^^XttC,-C.7;U**S**-fK liR , iAUTC 1 -C 8 7^3^i/S TB 
tft$tlTl>T* s J:^C 1 -C.7;l'+ , J7 f >«Xltt-*V*fcSrr*\ XI±R e ££L.TJW§££*L : R" (iTjcJRBsH^ 
ttC,-&7*+*»**+K l£l>liR 8 <!:^LT^^**L;YI±^:-C0-R 7 (5^ R'li^Kg, 
3, C,-C.7;U3+->S, *;%L< lii ? C 1 -C7;l/+^7 5yS > C,-C,7M;l/XM>-^7;;!, X{±7 

7'J-^C l -&7**/W***-<rt'7 Syg^l") T-^SftSg. SO s H, PO,H,, f-hyV-JI>-5-4 Mt* 2- 
**y-3H-l. 2, 3. 5-;**-!^7i?7y-^4-^SXIi5-:**y-4H- 1. 2, 4-***S>7V-^3-./y|^ t 



P CTK^taBSWBBIIHt^^v -y US-Hie p c TJUBItHttSftftettfflShS = - K 



AM 7/M=7 

AT t-^h!)7 

AU *—7.\*7<JT 

B B /<7P/< 

B E ^A-=?- 

B F -ffif^-Y- - 7 t V 

BG Z^DT 

B J ^-f y 

br y 7 

BY ^<7^— > 

ca #-r-y 

cf t>$:77y%%mm 

CG 

CH *-f* 

CI =»— r- • 5?sK7— ^ 

CM #tfr-y 
CN 



DK 7^-? 

ee 

E S X 

FI 7-f^7^K 

FR 77^ 
GA 

GB -f=5fy7> 

GE ffr'ST 

GN *=7 

GR *V'>r 

hu ^>-#y- 

IE 7-f^7>K 

it -r*y- 

J P B* 

KE *=7 

KG *fr*7>9V 

KP ffl#K^^AS*ftS 

KR ***KB 

KZ *f7^^y 



LI iltTW^Ny 

lk ^.y 7 y* 

lr y^yr 

LT y r-T=T 

LU A-^t^7'A'i' 

LV 7h<?47 

MC *7-3 

MD *A-K/-! 
MG 

ML -ey 

MN *>=t/U 

MR ^e-y^=r 

MW 
MX 

NE =5?^-^ 

nl *7^y 

NO JW*- 

NZ =a--;-7VK 

PL #~7>b' 



PT sfoH-tf*- 

RO /u—v=r 

ru 

SD x-^y 
SE 

SI xny*~7 

SK ^n^ r ^f-T*SlH 

SN -fc##A< 

SZ Jxyi^VK 

TD f-Y-K 

TG r--=* 

TJ ?i?*7.#y 

TT ^y=y-K- K/<J 

UA *;9 7 4-f 

UG I7^f>-y 

US *H 

uz tjx^^tymm 

VN r/^och-t-A 
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m m m 
x > K-fe u >f£fcttt •> * n ^ > * >gf *gft 

^ss. ras, iBjfiififmex »m®^2e. mmm, m 

^•f% i**?*- (Nature), H332# N 11411 H-SS415K (1988^) # 
Jldo x>F-t?U >iii3, ii©i«(lfc7 7 5'J-WRbTx 
3S!©xy K-b'J > (xy K-fey ji> K-feU y-2, xy K-trU >-3) # 

7->>37-/V'7*r;-'t7-t'fx>7 (Proc. Natl. Acad. Sci. USA), 
86, 2863-2867 (1989) #J&] 0 

ffit> HV-H*£N Mlf^ Tf-o-AttfiM^tM^oifii* 
T t <E> d <h^f§nir£#lTl ,t £ [B#i«lfflE#£tfe (Japan. J. 
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Hypertension), % 12 Jg79H (1989^), : J^-±J]y • • ^X*^ 
■7 — • > •> > • 7 > F * ' ^ ^ o : J — (J. Vascular Medicine Biology) , 
H2#, I&207H (1990^). y^TKYuVT (Diabetologia) , H33^, H 
306H-H310M (1990^), J?t-^.^-7^'J*>-yf^;l" 
7 7->x-y 3 > (J. Am. Med. Association), H264#, H2868H (1990 
m &tfif-5>-fey h (The Lancet), % 2%, % 747 H-£ 748 H (1989 
Mt|2#, £1 144 H-* H47 H (1990^) #J1] 0 

JSSttOiiSn [B««ftltf#£ (Japan. Soc. Cereb. Blood Flow & 
Metabol.), Jg73H (1989 if) L MS^*f;H:fcl^x> F 

r^->3> (J. Clin. Invest), jg83#, $ 1762H"I£ 1767H (1989 
*£)]> R^S'iI^f;H:fcl^x> K-fe- 1; >^l=«t51»«^oai*iJ 
[^190 B^S^^WfE^SI, (199159] Wfg^^tlT^ 

ZZb&t)^ x>K-i?'J>l^ * MTtliJfiimo^lfilW^S<y t i>A1^0 

.lfflia^e»t>»llt$n5Ci:3&<W«,^ < i:tt-,Tl^S [7i^ • U^-X 
(FEBS Letters), ^255^, mi29H-SS132H (1989^) ^7x7*7- 
U*-X (FEBS Letters). JfI249#. H42H-H46H (1989^)] 0 

?i«*;WE>\ I^l^Siifi^oiftiH? (EDRF), ho>tf 
+^>A2, ypx^it-r^ y y;i/T Fu^-y 7> ; J^yy>im 

>X (Biochem. Biophys. Res. Commun.), Hl57#, ^1164^-^1168 
M (1988^), A^^^^'7>F'^t7r^iW IJD--f.3; a 
-^r-i/s >X (Biochem. Biophys. Res. Commun.), H155#, H167 
H-mi72M (1989 f£K yay-f^^-ty-f 'ty 3 til"7^f 
J-t^'t-fx^'t^a-xxx- (Proc. Natl. Acad. Sci. USA), 
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l£85^, H 9797 Jl-H 9800 H (1989^), i? + • • jjjl,i?*'< 

7+a7-77-73Dy- (J. Cardiovasc. Pharmacol.) , % 13 ^ % 
S89M-^S92M (1989^), B*KJlll£E^te (Japan. J. Hypertension). 
£12 fS76M (198930 S^-a-nt^xvx . U*-X 
(Neuroscience Letters), 3&102£ N £179H-3I184H (1989^)] D ^© 

?-X (FEBS Letters). ||247^, |£337H-||340H (1989^), 3-o 
fc°7 >-; + -7-/l/-ty«77-73D i>- (Eur. J. Pharmacol.) , % 154 
B227M-H228H (198850 ■&&'<4*>r I J])\"7y K"<-f*:7 4 
ijf-f y-i/aVX (Biochem. Biophys. Res. 

Commun.), 3fH59#, H317H-II323K (1989^) #^] 0 

(Atherosclerosis). S£78^. H225H-fg228i; (1989^) #ffi] 0 HJ^ 

btzZirztfr^ x.y K-bU >iittM^tEcDTO{'*f LXfeM#©iij£ 
^oX^£<h3Tx.b*lXl^ [^ a -ot^iVX'l/^-X (Neuroscience 
Letters), ||97^ N lg 276 H-J£ 279 g (1989^0 #jJS] 0 x>F"fe 

1M:r.>.>X (Life Sciences), Iff 49^, HPL-61 H-HPL-65M (1991 

SO]. 

vnov*- (J. Cardiovasc. Pharmacol.), f§22#, H355M~I^359M 
Rra371M-H373H (199330 #M] 0 ^©^{c, x y F-fe >j >|igftjfli 

£5^ t hftjjili{;fc^xx> Rr'J > A RtfB U i> K 
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^oov>- (J. Urology). J&151g. fg763 H-S&766H (1994 f£) S. 
Wl/ti7-7r-' 73Bi?- (Molecular Pharmacol.) x % 45 # N H 
306H-&311H (1994 if) #M] 0 x> K-b'J >#fc hfuUME 

— ^ x> K h*«>>teF»3H&x> K-by ^il^UE-r^^lit/M© 

#«::£;&<JifcHSftT:te»K x> K-by >#x> Kh**>>£i£Hi:-f& 

X (Biochem. Biophys. Res. Commun.), H161^ N H1220H (1989^) 
&t>*7 ? ? • 7 -f i?*u • Xft >*H-\*ii (Acta Physiol. Scan&K % 
137 If? 317 H (1989 i£)L 
Mfc. ^o^'J >£^|f« (LLC-PK1«) fC»L/tR£i^ x 

> K-b'J >©^M^l : B^^jri:ii$tl'SC<h^fg^$nT^§ [3-Ph°7>- 
yt-^'t7"-7 7 -73D^- (Eur. J. Pharmacol.). Hl80#. % 
191M-8192H (1990^)]„ >>^nx^ij>^7 Mz&^-f £ 

K-by >®fttt£&#«C<h(;:j;0MJSft"5 [^K--^>^-7-y 3 
(Kidney Int.), 3137^ H 1487H-H 1491 H (1990^)] o ^CDJ; 
•5 {3, j-y K-b y ^«>^nxl y >HH©cti^g5iH:S^j:©fiJ^^ 

ctib®x> K-by >K«kS3S«fcflU8W;, ^#rticit<^l-sx 

> K-by >§^ix> K-by yt<oi&&\z&Q&b&z.timt>inx\i>z 

[T/ V*^*i? + -i-J]/»*-7'7 4i?*n?- (Am. J. Physiol.), H256 
^R856M-^R866M (1989 if) #JB] 0 
x> K-b y >^ftli^*T©ffi£:fr€>4>£ < t k>2W&<OV794-fW 
?p£U x-y K-by >ia^if«ffifectlb2l0x> K-by >gg 
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"7*ilf\/ ! j%-'<tt3. 5-7 7 — v n u y— (J. Cardiovasc. Pharmacol.), 
HSU (Suppl. 7) HS119M-^S121M (1991 *£) #ML 

ET-3i=J±-cET-l{lSJRtt^WbT^^,i > K-b'J y^MW (ET A ) ^, 
«I*ET-1 <kET-3-eti«Ht»0fi&tt*Wr«i> Hr'J (ET B ) 

[*>f?- + - (Nature), 31348^, 31 730 H~ jg 735 H (1990^) #J&] 0 

^fflttlim-ptl/Af), ET A ^g#, ET B ^^0CN-rn^-77^^ 
y K-t? u voftMBteJSffi-rsfc&t;:^ ET A , ET B Mg^©0^tl^-77^ 

ttMT£>*K *oiifij£g^®£j#SBt;mjfiiffi£> w^ifaE^ wy- 
*^ fu£fl§»dm> x > k h *yyy 3 y tmzx- > k h + y >E@©^ 
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(3\ EP 0526708 Al, WO 9308799 Al), Ztlb btemtSiZm 

*f bTfit* \Z fl I ^*fffitt -/Sit££31#t b «fc -5 i f 5 4> ©T* « o 




K*. Ar'RtfAr 2 !^ ^^tOfclbT, 3=§5i±0ffi§C©*^IiH^ ^ 

h^v-;b-5->ryi/S^ yf-u>^:t^>g N c-CeTA^+vg, c 2 -c 6 r 

C 2 -c 6 7;i^-yi'KRtfC 2 -c 6 7;Mwi/a (fiU KC-C7;i/3+ 
*>S> C 2 -C 6 7^-;M-*>'g, J Ey^b<«S?C,-C7;l/+yU7 5yS, 
C,-C 6 7;M^g, C 2 -C 6 7;^^;l/lSlFC 2 -C 6 7^^^Slt 7x^ 
8, h°'J s tfVVV&s 7mm, C,-C 6 7;U3^'>S. 7 ; 

; t;^b<i^c,-c 6 7;i/^7;;i, t Kn^-i/c-c^;^;^^ 

C - C 6 7 y d + v'C-a 7/^ W;^/H, ^;l/^>S/Ci-C 6 7 
+ ;l/#'j=.;l^ # v d- C 6 77V n •> # A d - C 6 7 71/ 
3+«>*;ujK-;H; n c,-c.7;I'3+->*;I/jK-;hs x ^ey^b < liv?c,-c 6 
7;i/+^7;y^M'-^ C 1 -c 5 7;i/^;i/x;i/^^;b7 
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S> 7- b? s /—A^5->(Jl&^ 2-;Mr7-3H-l, 2, 3, 5-^-^f-TS?7l/— 
;p-4-^;i/SS^5-4-^v-4H-i, 2, 4-t+ts?7y-;h3-^;i/i^b^ 

«p«kfjaiin*i~3ffloiisaE"c«i!i*nT^Tfe«t^ onu mus 

■Sl$*rOvct>J:K 7x^1, fcf'JS?;l/g N 4>yy/l> 

^R 2 Xii:R 2 <hR 3 ^bT#^^U : RM^ TkJKlg?* 7X^SX(iC 1 - 
;i/*;U£, C 2 -C 6 77U^;«£U< «c 2 -Cs7;i/4r-;i/S^-r*\ m^li 

r 5 <h £ lt c, - c 6 r * ->ST'g^ $ nx t,^ *> «k ^ c, - c B 7 ;Mr y 7 s y 

*Xli^-*va'**L ;R 5 (i7K*M ; fX(iC 1 -C6 7;^;bS^-rK 3^ 
(iR 4 i^UTC 1 -C 6 7;l/3 + ^Tg^$nT^Tij:C^C ] -C 6 7;^y7 :? 
>IXIit+VS^tK X(iR 6 ch^UT#^^L ;R 6 (i7X^ll^ 
(iC ] -C 6 77l/+;l/£^t-*\ I^i3R 5 ££LTl|i|§££^L ; Y texS : 

-co-r 7 R 7 (i7j<MS, 7^yg. c,-C7;i/3+5/|£. ^ey^L< 

l*v ? C I -C 6 7>MvU7^ C 1 -C 6 7;M : -7l/X;l/*-7l/7 = 7S, XI37 
y -;i^±©£Ic07KfitlHP# c, - c. 7yi/+;PSTSg|$ nxc >T t> «ko \ 
7 >J -;i/x;i/^-;i/7 s y S^U< \tr y -;i/C 1 -c 6 77i/+;i/x;i/^^;i/7 
^y'S^f) T*^$tl5S> SOaH. P0 3 H 2> rh7V-;l/-5^;H N 2- 
^■+y-3H-l, 2, 3, 5-*+*f-7 5?7V-^4->f;HtXii5-^V-4H- 
1. 2, 4-^+1t^7y-;l/-3-^7US^-r] T^ft-Sv^u-^ygfafr 

ti&-j5izitf bxm ^gfiagtt*wr * - 1 & Jim u *3sw*reja 

Ms: mg^©*t& 

Et xf;l. 

Me ji J-jl 

n Pr n-yp hVb 
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n Bu n-^Jl 
Ph 

Bzl ^>v?;l/ 

c-Pent i/pWOJ-Jl 

cdi i, r-#;i/#^.;i/SM ^ yv-ji 

DCC N, N'-^>?P^£/;U#;l^£M ^ K 

dmap 4- (>^;U7S y) 

DMF N, N-^^fWAT; K 

DMSO y^f * : s F 

hmpa ^ x * > y ^ h >; t $ K 

NMP N-y^;l/h°D U F> 

nmm N-y^;i/*;u^U > 

EDCI • HC1 l-if;h3- (3->>^;l/7 ^ / 7°p M)V) 

HOBT • H 2 0 1 - 1 K p ^ 1H-^ V V h U 7 »/-;l> • 

— 7Kfn^ 

HOSu N- 1 Kp * ->X ? •> >^ = K 

TEA h 'J i^;l/7 $ > 

TFA h'j7;l/tofti 

THF fh7tFo77>' 

TsOH p- b jix. yxfrfr yW. 

Ts p- h;l/jnyx;l/*— ;t/ 

Z ^ > S J M ^r'yti jVtf—ji 

MOPS 3-^/1/* U y 7°o^°>x;u^ 

HEPES 2- [4- (2-t Fo + ^f^) 

Tris h >J X (t Kp + '>^ 3^10 7;7>^> 

PMSF 7x-/M^>7M-;l' 7M7^f F 
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;i/S N tert-7>;b4-^-i>^;^'-;i/S N ^y^)V^r^i/ti)V^)vm^ -fy 
IWIiM«©7;^;H^N±ii iXI*24@Wf S7;Mr;i/7 ^ J ii 

;M ^7 ^ y tVl/7 ^ J # jl^-ji^ y 

7°o t°;P7 ^ y ^;i/^'-;i/S> 5>>f vzfu h°;i/7 ^ y f/f- 
;i/7 ^ y p>f v7>;i/7 ^ y > > tert-y'5 1 ;i/7 

^ y S^^fyl/T = y #;l/tf\x;i^ xfjK>f;i/7 ^ y 

y>f y^yf-;l/7 = y i^;I/^\^i>;l/7 ^ J 

c, - c 6 7 ;b n 4- i/» £ is , # i ~6 f@ © B&ttx \±ftmk® 7 ;u 3 * 

^n^>>S, 7* h4^>S, ^V7>^i/S, sec-y h + *>^ tert-7>4=- 
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;M-*7g, 3-7"T-^;^^^a. 2-^>x-=7M-*7g, 3-yfyi/-3-7' 
*y£b< »s?c,-CeT/p*7i/T ^ y»<hte, j^^i~6{@©iiiMXii 

;7S^ 7*3^1/7 ;;S^ 7 7'f-;U7 = 71, tert-7*f7l/7 5 7*. ^7 
f;l/7;;S, -Y7^7^;U7; y®, ^^7^S, V**)V7\J 
xf-;Vyf;l,7;yi N i?7PWS;S, 7° a 

tVM ^;U7 5 i^;b7°n fcf;i>7 S y & s?>f V7n h°;U7 5 
-f 7 7*^;U7 = 7 g, 7 7*571/7 -7 tert-^f-ZUT 5 J £ N 

&IU*U ^ttWfcli^ y^;bS> xf^s, 7°Dh°;l/S> * 77°ot:;l/g N 
7>;^S> ^v7f;H, sec-7'f-;l/K. tert-7>;b», ^yfyi/X, -f y 
^>f-;l/S> t^^>^^S> tert-^>f-;PS> l-^f/^fyH, 2-yf- 
;U7>;l/S, 1, 2-7yf7l/7°ntVl/g, l-if-;l/7°u t°;l/g. ^isJim, 
^7^*7;!^ l-y^;i/^>^;^ 2-y ^;^7^;l/g N 3-y?7W^7 
l, i-7y ^;i/7>;i/S. 1, 2-7y 2, 2-7y^;i/7' 

57l/g, l-if-;i/7f-;bS> 1, 1, 2- h U y ^;b7°o h7US N 1, 2, 2- h U y 
^;l/7PhVUS> l-i^;W2-y^;l/7 , ot°;l/S, l-i^;U-l-y ^;i/7o t° 

ji/mzMtiau mwma^ t'-jim, tvjim, i-7°p^=yus, ^77° 

D^-;i/g N 3-7*-r-;l/S^ 2-7fx;H, l-7fx;H N l-y^;l/-2-7° 
o^;l/S N 1-y f-;b-l-7°n^;l/S, l-if^-i-if-zl/S, 2-y^ 
;W2-yn^-;H, 2-y ^Iz-l-yn^yl/g, 4-^>f-;Hliflfb 

c 2 -c 6 7;i/^;us<hl^ ^E^2~6{icDillS^X{i^^©7;i/^ 
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yl/S*&!*U Mfomai^ i^-ybS^ l-^nt'-yl'i, 2-ynh°^;l/«, 
2-7^-;l^S, 3-7>-^», 1-^ p t-r-^S. 1- 

^ > f-j^gH^ W £ ft -5 o 

l-t Kn^^i^^^^-^S, l-t Kn^^yphVl^ 
i-t Kn + ^7'^;l/^;l/^— l-t Kp^>^>f-;b# 
l-t Kd^^^^^^-;^ 2-t FB*i/3.?MA' 
3-t Kn4-->^Pt°;^;l/fc;l/S N 2-t yu*<y7?jlt)jl# 
-JlM^ 4-t Kn4->'^>^;b^;l/^;l/S N 3-t Fp^^^/I/^*' 
-Jls&^ 2-t KD + ->-2-y f;l/^D t;l/^;U^;l/^^(f £>ti5 0 
C,-C 6 T is P * •> C,-C 6 TJl^rJltl JV^-frM t fli»X(i^»©T 
p ^ ->S£ Wt" % C,-C 6 T -> p * c- C 6 7;Mvl/# jm-jm&Mtit U 
$J;Uf7-t^;M-^>y l^-fefvM-^if-;^;^ 
-;i^> 2-7-t^;^^-->i^;U7!7;i/^;i/8, i-7tf;i/t^->7o t°;y 

t+y^nfj^;^'-^ -futLX-jlj-Jri/jc^-jituitf-ji^ l- 
7o t°:t^;u;t^>x^/l/#;l,^.r:;l,g > f=f- tj ;M-*->^ 

;b^;PS^ a; > y y + 1 > i/z. 

i-frjjfrtf-fr^ 2-^>vV;^^^i^;i/^;i/fe;i/^ 

■>y fyi/#;i/^;uS^W£>ft£ 0 

# •> c - c 6 7 ;i/ p + v- ^ frtf-jim t it, mmm 3~io momm. 

jim-i/J h + v'^^-^S. l-^M^yi^^^/H, l-# 
;i/^y7Dt°+y*M'-;i/S, i-#^*>^7>*v/#;Ptf^X, 2- 
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3-^;^->7"F + yAM'-7l/i N A-j])\/#3ri/^y \>*ci/iiA/i£—A/ 

■ft ;U '> C, - C 8 T;l/ u i/ ii Jltf—Jl d-CTJVu^i/fj Jltf— £ 
^-;i/C,-CaT;U3*2/*^-;i^S*«iftU h*-> 

h^->*;i/^'-;bS, 2-#;t/tf>i^> ^^yM^;^ h + '>^^*~ 

4=- > 7" h 4 •> # Jltf— A/X. Y^ri/i] JU^—J\/^ A-tUV^ »> ^ > f, 4. .> ft 
h * i/ fj jltf-jvm, 2-ii •>- 2-y ^:/p fc: ;M-* i'rt y 
C,-Cs7;l/*;l/;*7U*— ;l/7S J XM—jv&tl^ &38&i~6m<DB.& 

7 = y 7p Vfrxjlfr-Jl'T 5 y >f 77° p t° 

jixji*-jiT i J ft Jitf-frM^ 7*f-;i/x;l/^-;i/7 $ 7 #;i/tf'x;i^ 
f 7 7>;l/X;l/*x;i/7 S y tert-7*f-;P^;l/^~;l/7 ^ y # 

-jit S y #;i/*x;i,a> ^+->^;i/*-;i/7 ^ y rtyi/TK-^^aptf 

c, - c 6 7;i/+ y -r >s t (i. sjaaw i ~6 jgoMK a^tttt© 7 y 
x>g£mB*u M&e<ji;:(^ y^uvs, xfijfvs, 7°nh o yx>s. 
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$ y g> >f 77°o ¥jixj]s*-j17 = 7 7>;bx;i/*^;i/7 * yg N -r 
v^f;i/x;v*- ;i/7 5 7*. tert-T^i/x;]/*.^ ;i/7 ^>^;i/x 
;l/^n;i/7 >;i, >f 7^>^;l/7.;l/*^;l/7 $ 71, ^i/^yUl/*— ;U 

7 ^ y mm*miz c £ Q 

m^^mmm^o^mm^-t^T y -;i/x;i/*-;i/7 s y as*** 

i^.;i/7.;u^^;i/7 5 y g N fcf U i?;ux;p^— ^7 7 y 

;i/7 ^ y w & c <h 3* 
7 u -;i/C,-c 6 7;i/^x;i/*r.;i/T 5 y &ti^ ±ie-e^u^c 1 -c 6 7 

pJ!T£^i:*t^3S&©^#S|g£Wir37 y -;U7;i/+;i/x;u^-;i/7 5 

y 31**1* U ^Jx.{iX>> ; 7t/X;l/^^;I/7 i yg s 

-;V7US, 7x-;^of;l/X^«7;;is l-yf;k2-7x-;l/ 

^>f;bx;[/*-^7^I, 7x^+y;U;^;l/7i;i, ^7 
f;Mf;i/x;i/*-/i/7 5 ;i> ^7^;i/x^;px;i/^-;U7 ^7 
Wo^w-;i/7 5ys, ^^-;uy f-;ux;i/^-^7 ^ ya, t° 
U ;l/7 5 y ®> 7 y /M ;i/7 $ J f-x 

^;i/if-;l/x;i/^-^7 ;;S, t°U ^;l/xf-^/x;l/*— ;l/7 7 'J 

;l/if-;l/*;l/#-;l/7 5 y & f-xj=.;i/7"n t°;Ux;l/*-;l/7 h° y 

•^;b7>;i/x;i/^— ;U7 ^ y S> 7 y j^yj-jixj^— jit ^x 
x;i^^>;i,x;i/*x;i,7 5 /^fi^ctmSo 
&t-> hks: [i] ^*j^rffl^^tiT^s^-toici**M»J*WTi& 
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Ar-Ro^Ar 2 ^ ^tiftTMix, ^mm±oBMo^mm=p^ Any 

7kK, 7;;!^ *;l/*>->Ss C,-C 6 77U3^>777M^;l^ 
L<lti?C,-C 6 7;i/^l/7; y ^tf-ryi/g, #;w^>f;i/g N f h 
?V-Ji-5--(jim, y^i/>^^-^->S. c,-c 6 7;i/=3^^s N c 2 -c 6 7;u 

*>®x Cs-CeT^-^+S/Sx L<(ii?CrC67^;l/7^ yK> 

c 1 -c 6 7;i/+;bS. c 2 -c 6 7;i/yr.;ixSso'C 2 -c 6 7;i/+-;i/S(ix 7x-^ 

^y^L<(Svc 1 -c 6 7;^;b7^ys, t Kn+->Ci-CaT^+;i/*;i/^ 
Ci-C 6 7->n + i/C I -C 6 7;i/+;i/^;ufc;i/S N S/C,-Cb 7 

;b n + is 77 77 i/ C, - C 6 7 7b n + 5/ 77 7W C, - C 6 7 71/ 

=3*->77 7t/tf^;l/K N C 1 -C 6 7;t/n^->77 7l/^-7l/X. J &y^L<{i^C,-C 6 
TJiJ-jur * 777 ;i/*'~7i/S N ^U/^-f;^ c,-c 6 77U^;ux;i/^~;i/7 

= y 77 7b^7l/S, fh7 V* '-71/- 5 --f 71/7 ^ J 77 7l/tf^7l/g, 777l/*>>> 
Ms t- V"-7l/-5-^7l/S, 2-:**y-3H-l, 2, 3, 5-:**1f?-7 y7V- 
7l/-4-^7l/»RO'5-^+V-4H-l, 2, 4-**WTV-)V-Z-i frm^tl 
§^i:^9Sl^n61~3»g«T•E^$nTl^TfeJ:0^ (flu 
<hLT7K^SS^77 7^>->;PS^gJR$tl^Ji^ ffi#(*£UT5* h> 
S^fiJtLT^T*>«fcl>)) fr££58M;t)3tfft5 l-4^6Dgg|S{c«J;*5 
MS*S*iT^T*><fci\ 7^-7^ try^ug, -f>KU^ 

^^/7 5-71/gXte^b K p ^ > 7 7 5 -7l/S*^-To 

c, - c 6 77U a + *> 77 7i/^-;us t i* N mmn 1 ~6 a© fiftRx (i^-tttt© 

7^-7l/S> xh+>7^l/iK-;li, yo^^->777l/^;l/S, "(yfutf 

Jri/fiJltf-Jl,^ 7">7b>f-4 : -V77 7l/^7l/S, * 7^;^+ >>777l/^ 
7USn tert-7>7l/^-4->'77 7l/^;Ug N ^y^A/lr* i/ft ;\s#—JlM, y 
^>f-;l/^+i>77^fc7^ s '\*i/Jl**i/t))l#-jl'Mm%:mfZ> Z t 
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yl^-A***!* U MX-teV 3=yU7 5 7 toJl$-jim, xfyl/7 iJtoJl 
7°o MA/7 S y yy°n t°;l/7 S y T^l/tfx;!^ 

7"f-;U7 = y tuv^-jiM, 4 yy ^-jiT = y #;i/*K— tert-7>AT 
* y#;l/*K.=jH^ ^>^JIT i JtUl^-J^m, <iWy*f\/7\Jto)\/ 
s\*i/J}/T I y t)Jltf-;VM, i?t f-j]/T i JiiM—A&s x 
^;b7 ^ y #;M?x;i,g N i?x^7 = y *;i/^yug N j yy°p t° 
;M ^;l/7 * y *;1/tK-;I/S, ^^d t°;l/7 $ y #;l^x;l^ xfyH' y 
7°o tr;i/7 S y yy°o t°;U7 $ y *;l/?K-^S % 

;U7 ^ y #^**x;l/® N v^;i/7 5 y #;u#x;i,g x >>tert-:/f-;U7 
5 y #;!/**x;i^ S^>^;l>7 S y #;l/tfx;l^ xfyw^vf-yi/T' S J 

•to 94 vo^jut $ y xf-^+s/A/T ^ y 

^^•>S, 7h*'>g, -f y^h + '>S. sec-y>4->8, tert-7>* 

C 2 -C 6 7;I/^x;^+->S < v : (^ ^i(2~6ji©iI||«Xi^^07;I/ 

U;^+'>S> l-7P^t+>>I, ^v7o^t+yS, 2-y>- 
;M-*->S N 3-7f^M+->l, 2-^>f-M+yl, 3-y f-;b-3-7* 

j ey^b<ii^c,-c 6 7;i/^i/7$ys<h^ mmm-emommxit 
x.ifyf-^7 $ ys. y°ntvi/7^yg, ^vypt^r 

5 y^ 7>;l/7 ;;S, >f Vf^-jV7 ;yi, tert-7>^7 ;;s,^> 

3-^7 urn, 'fy^>W;;i, 's+s^ursyak vt+m^j 
t°;l/y 3^7 ^.yS^ x^;U7°P t°;l/7 $ -M yy°n t°;l/7 $ y 
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£*t(SfcU ^WHI4> x^g N -/ntVl/g. -Y V^p t°;l/g, 

>fv^>;i/^ sec-^;i/S. tert-7*?-;ug, -Yv 
^^>f-;i/S, tert-^>^;i^ i-^;i/7'^;i/g. 2->f- 

^;us. i, i-v* ^-jiy'^jim^ l, 2-i>^^)^7^)vm, 2, 

^jim, l-xf;l/^f;H, 1, 1, 2- h 1; y ^7°p tVl/g N 1, 2, 2- h U ^ 
^;b7°P t:;l/g, l-x^;b-2-^;l/:/p tVl^g, l-xf;V-l-y ^;p:/p tf 

««p*U J^Ki^ fcf-;l/£ N 7'J^g. I-^d^-^S, 
o^.=.;US> l->f;l'-l-7'o^-^S, l-xf;l/-l-xf-;Vi, 2-^^ 

^a^-ic^u m#mat, ^-jm, i-yDfx;n, 2--7°Pt°x;i^ 

2-7?-Jim, 3-y?-JVm, l-/ i-JW2-ztu t°x;Ug x 1- 

h Ko + v'C-CsT^+^yl/^xyl/Stl^ ^flifc2~7^©iii|:ftXte 

;U#/i/tf\=.;l/g N 1-t Fo+vif^;l/^-;H, l-t Fp^>7°p t°;l/ 
^yl/^yl/S, l-t KD + yyf;l/*Mx;H, l-t Fp^>^>^;1/# 
1-h Fp*->^+WW#;U#x;1/^ 2-h Fn^->xf/^;l/ 
tfx;Ug s 3-t Fp + ^^p t°;l/^;l/fc;i/S, 2-h FP^>7>;b#;b*' 
x;i/g^ 4-h Kp + ^^v^^^^^— /HU 3-t Fp^v^^;^;!/*" 
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C-Cb 7 : s o + •> c,-CbT;1/+;1/*^-;i« £ MSSfcXii^SSfco T 
>> p * ->S£ 5 C, - C 6 T •> p * i/ Cr-CeTJ^JVtiJly^-JlM^m^ L> 

■/o bf^-^+i/x^;!/^;!/^-;^ 7? y x;i, 

/I/j$—a&, ^y^^t+i/^ i-^>W;M-*->x 
2-^>y^;i/*^>x?-;i/#;i,^;i,g N f-xx;i/#;i, 

fcf y i?;l/*;l/sj?-;p*+*» f-^yi^x;^ -i \ W y x;M- 

*> C-Cb T4/=3+ ;l/**x;l>g £ ii x 3~10<@©fi»R 
X IS^SW® # c, - c 6 7 ;i/ p + > # ;i/sf?-/u«**!ft U #R tfrt 

^* , ^>"/p^^->^;i/^;i/S > l-^;v*^yyF^->7iM^yH, 2- 

20 A/l/^yxf + y^M'-il/S, 2-*^*'>yh*i/*^-AS, 2- 

& 3-^;i/^>->-\+v';^^>'^^'-^S, 2-#;MMrS/-2->f-;i/7 p 
25 # ;i> »K+ •> c, - c 6 7 ;u p * -> # ;i^x ;i/ d - c 6 7 ;u p * *> # £ 

^^5~16fi©itWX^K«0^^^>v'C 1 -C67;bP^^^^ 

^;PC,-c 6 7;PP4 : -'>^;^->'U»^ic«U flRtf^M?*^ h*-> 
i/^;l/^;i/g > l-^;pj}C+i/"/p^+'>^;^-;l/y h*>>#;t/#x/i,g N 
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h+^rt^x^g, 2-#;M?+«>^> h*->#/Hfx;kx h^>#;N?x 

;i/X;l/^x;i/7 ^ J fjjVtf— ;l/g > y^x^x;^ = y ?5;yl/#x;H; N 
>f V7>;L/X^^x;l/7 ; y tert-7>;l/X;l/*x;l,7 $ J ii 

jUtfs. ^>^;l/x;t/*x/i/7$ y #/l/**x;ug s >f vofvi/*;!/* 
x;l/7 5 y #;l/#x;l/g. ^+->;^X^^x;P7 ^ y 757 ^-Kxyug^^tf 

C-CT-rt/n + S/^ C 2 -C 6 7;l/yx;l/^-^i/S> ^y^L< li^d-C. 
7;l>*A7 S yg, C,-C7VMnfcau d-C 6 7;i/yx;pg&tf c 2 -C 6 7;M- 

x;ua «au Rc,-c7;i/3+i/i, Ci-c7^^*+i/i, ^ey^u 
< tt^Ci-CT/u+^T s y*. d-c 6 7;Mvus^ d-d7;i^x;i,g&tf 

c,-c 6 7;bp^^g, 7S yg, ^y^u<(iv > c 1 -c 6 7;u+;i/7^ ys, t 

K o * d - C 6 7 yp^'xyl/g, C, - d 7 •> p * •> d - C 6 7 A/* A/* 

jltf^jiM, ^7^>">C 1 -C 6 7;l/P^->^;l/^-;l/S, ft-MM^d-dr 
;Hi * 2/ # ;l/^x;l/Ci-C 6 7 ;U 3 ;l/;tfx;l/g N C, - C 6 7/U3 * •> # /M? 
x;l/S. t/fb< l*v?d-d7;Mr/I/7S y rt/PsKxyug^ 

C,-c 6 7;i/+;ux;i/^x;i/7 ^ y #;i/#x;i/g N f h 5 7-;i/-5-^ ;^7 
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1, 2, 3, 5-t*tf7i?7 , /-^4-< f A*Rtf5-;***y-4H-l t 2, 4-** 

7 - /i/- 3 - 4 jimfr h> ti z> m «k o s (f n 5 1 ~3 ® © g$ig -eg & $ n 

SXIivt KP^>77 5x;i,g-e£>6o 

R 4 JI*J^T, C 1 -C 6 7;l/3 + .>S-c«g|$nTl^T*>«i:^C 1 -C B 7;U+;U 
10 1 mo^WMt LXlts J fvl/g, xf-/l/g N 7p tVI/S, >f v^o t°;bS. 7 

4^>;ug, ^ h+'>y^;u^ ^ l^->x^;i/g N y ^->yo tf;i/g N ^ 

S> 7p^>^;l>g, 7o^+->xf;^ 7p*°*S/7 p t°;l/g^# 

15 ¥tf£ftS 0 c,-c 8 7;i/3 + >/a6"rit«i$*iT^Tt>«fc^c 8 -c 6 7;i/'ir-;u 

g0Mft#iJ<hLTI2> xr-m yp^xyl/g, 7 ->ji^g N ^ h*^x 
x-;l/S, ^ b + ^P^xyUg, ^ h + ^irxyUg, i^yi^ 
g s x h + j/yn^/H, x h + i/7fx;H, ^n^.>xfiA^ 7 
p tf* -> 7 p ^x ;US^s*^{f £ ft £ 0 Ci - Cb 7 71/ 3 + yStti $ ft T I ^ 
20 Tt>«klVT/b*— ;b£©S#fl£UT{^ x^x;l/g N 7nt"x/l/g s 7f- 
-;l/g, ^ F + ->xf-;VS, y h**>7pt:x/],g N y h^>7^x;l/g 

mwrnf znzo c^CsTJvn^-^momwmtbx^ / h*->g, x^^ 

25 ->S. ^^:*^>g%&W£>ft5o R 4 <h^LTC,-C 6 7;l/n+«>S-e 
®g| $ ftT & «t ^ C, - C 6 T)\s* U x >g© JlftfiJ £ U T li, > ^ U >g N 
^'ir>I, 7pfcf'J-r>g, -Yv^ph'yxv*, 73 L »Jx>g, >fv 

vM^>'J-r>g, J b^^Ph'yxVS. xh + ->ynb°'Jf>l, 7 
30 p^->7p ti'J-ryg^ ^ h^y^f iJf>Ss xh^->7>'Jf>Sf 
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ttz, Yii^-co-R 7 wifrmm, 7 = yg, c 1 -c 6 7;io*-> 
a. * y^L< I3^C,-C 6 t;M^1/7 C I -C 6 7;Mvi/x;i'*^;i/7 ^ 

^TUi\7'J -)ixji*-;\/7 $ 7S^b < (iT U — ;i/C,-c 6 
x;i/^^;P7 ^ y S^f) T-^^n^S. S0 3 H s P0 3 H 2 , r- h 5 y"-;i/-5- 
-OHk 2-2J-+7-3H-1, 2, 3, 5-^*1^7 ^77- 71/-4--T ;l/aX(15- 
2, 4-^+1^^77'-^- 3-^ ;l/S^-T 0 

7AO*v/S£^9*U M^i^ii. ^ b**>S. -^h^>S, 7°D#^> 
S^V^D^<>S^^ >>a. -Y 7 7' h * sec- 7' h ^>S. tert- 

?>*7a. sof-Mif^ms s\**sji**is&mftmfbti2> 0 

* 7 3g L < (i i? c, - C 6 7 ;^;P7 ? y M t l* N ^H£fc l~6 f@® Sii^Xte 
#tfcK©7;u*;i/S£N±K l Xli2®^i-5 t;p+;I/7 5 y S^Scft U flj 
^.(fyf-^7 5ys. x-^jisjum, 7oW;;i, -f7 7 p Dt , ;i/7 

S y 7>/!/7 ^I, ^ 77>;l/7 ; y 8, tert-7>;l/7 ;;S^> 

f-yi/7 = ys, -T7^>^;u7 = ya, ^\*wu7 = ya. ^371/7^ 
xf-;M^;u7 = ys, ^;v7;yi, v?7°p tvi/7 = ya, y D 

h°;l/y^;l/7 5 y». xf/I/^n bVl/7 ^ y 77°p t°7 ^ 7 a. >> 

-Y 7 7>;I/7 ^ y 7 7>;l/7 -7 tert-7'f-;l/7 = J 

^yf;!/?;;!, ^^v^vw^yi, y^>^;uy j-jit = y 

«©7^+;L'S^wr^7;l/4 : -^x;^^;i/7 = y g&jgfefcU ^iRJfy f- 
;bx;l/^-;l/7 if-;l/xyl/^-;l/7 $ y a, 7°n t°;l/ 771^^7 

^i, y 77°o tvi/x;i/^^;ix7 $ y a. 7>;i/*;i/*^7 ^ y a^-r 
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t\ 7 y -;i/x;l/^-;i/T $ yg <hii N 7 y -;i>3R±0ffigt0;togir? #C- 
Ce T ;i^g-eM$ 3 ftT «k I \ fiiWM 6~ 14 fflo»«^t7k**x 

o^*ttl»0fSi«^t57 »J -;ux;l/*x;i,7 = y g£ic 
(*U #1*.!^ 7 x-;ux;l/*-A/7 S yg, ^-7f-;i/x;i/^-;i/7 
zJM, fcf y ^;l/x;l/^-;i/7 S y g N 7 y 

7 y -^±®M®7X^Ig : F^C I -C67;i/+yi/S-c«$nT^T*> «k 
i\ 7y-;i/C,-C 6 7;i/+;bx;L/^;U7 5 ygi:(i s ±iE-?£«U:C I -C 8 
7^+;ux;U^-;i/7 5 yS®7;^;i/±^^^6~i4^©S^t7K^ 

^-;b7;;S, 7x-;l/7°ohVl/X;^^;l/7^ yg, Hf/H-7i 

^;i/i^;ux;i/^-;i/7 * yg, 7i-^f^*-/i/7 $ yg, 7i 
— ;i/^>f-;i/x;l/^~;l/7 ;7S^ 7 x— ;i/7 = ys N 
t7f;Mf/i/x;^-;i/7; t7f;i/xf;i/x^-^7^ ;s, 
t7f;i/7°n e;Px;u*-;i/7 S j g, f-xx;M fv!/X^*x;u7 S /S, 
h° y >>;i/y ^;l/X;i/*-;U7 ^ y g. 7'J ;m ^;ux;i/^-yb7 f 
i^^jnf-;i/x;i/^-;U7 5 yg, tf y S^xf-yux^x^ ^ yg, 7 
y ;i/x^;ux;i/*x;i/7 f-x-;i.yp t°/i/x;i/*x;i/7 5 y g, t° 
y i?;l/y^;i/x;l/^-;l/7 5 y S> 7 y jw>?-juxjI>*s.ji>7 5. J g, f- 
x-^+^x/W*-;^ 5 yg|£ N Xtt*4i€>©3SrS«LhtcC I -C7^ 
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1) HKS 



o 




[n] 



^ L < li C 2 - C 6 T ;l/+-;U3S*^3K iJti^iR 51 iaLtd -CsTVUn^ 
vltli § tiT f T «fc t > C, - c 7 V -r ^SXii^^r V S£^"f K 
Xli*©£j£^tili#£* U R 31 ii^H^XJi C, - C s 7;l/*;Pi»** U 
R 51 fcTkJRITFXti C, - C 6 7;b*;i/S£*1-£\ sfct, UT C, - C 6 

^t*s R 61 bt»^ U R 61 foJc&Ig^XttC, - C 6 7;b*;i/S£ 

*-r*\ ^^iiR 5i i:^L,T*ig^^-r] -es^tis^o^^y >mm 

Ar 21 - Met [1] 
X - COOR 71 [IV] 

K4\ R 71 ii7;i/4-;i/SXii777^/WS^7Kb, XMitS^itt ■«£ 
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0 




H Ar 21 



COOR' 



? 71 



[V] 



K^k A 21 , R 3 \ R 4 \ R s \ R 61 &[fR 71 ttflWBOftl**^*] T*g£tlS 

2 * 7 is 9 o ^ > * y i) M >lixr ;H§##£SS!iiir 5 o 

1 [III] £Lm ^'Jf-^A^ rU- + -^HIP0W«"v^'> 

n [in] <Mt£^ [ii] ^©as^fc^Tx smzmi^xuMPAmo^mm 

W [IV] tLXte, i/jy^iXf/K ?DD^ii7f;K »xxf 
tfz, it&W [V] ©S^&^T. 4t&® [II] ch [III] £OafcKJ;0 



K4\ P(iM*T-^>0}t^S^U Ar 21 , R 3 \ R\ R 51 RtfR 61 liflj 
IE0jtl?*£W«] TSSft4i;U-hiUT#llU CO [VI] &T-h 
7tFo77V> -;xf^x-f;K bZ-i/jL? ymomm^, -100 
°C~£fi"C. * fvb'J ^0 A^OWa^MOTJXIi7 A3gU < li 

ij|5©xxx;bg|^ [IV] J; [V] ^i< 



o-p 




H Ar : 



[VI] 
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2) ft£«B CV] llfcl^T. R 3 \ R 41 . R' i aO s R M 3Wi!k*IS : fOt><0^^ 
Tiis 5? f • • y^^^hij- (J.Org.Chem.) 48 
# N 5364-5366 (1983) f5«®^iZ «t 0 . 'vH*-2-i>-l, 6-S>rt;M? 
>K2?^^;l/iXx;Ui:W«&«K3l [HI] <h©£jfci^-&ir^ii-f 

3) >ffc&#5 [V] ^fl>7t Kn75^ >>y h + ->x 
DMF, DMSO^0?g$* N -78 o C~gS"K TEA^©W1$i£S> 

Ar n -Met [VII] 
RifU Ar'MiAr'Xte^C^j&^flift^U Met lififE©*!**^*] 

mm<D%j&*m&&ikz z t iz & <o N 



Ar 1 




H Ar 2 



[5£ck Ar\ Ar 2 , R 3 \ R\ R\ R 6 &tfY raiE©itl!*£W«] TH^ft 

4) ft£$J [VIII] KttU fb7tFa77>, ^x^;bx-T-;K P> 

R 11 -Met [DC] 
K>K R'MiC-CeT/l/^I/S^U MetliB5I2<D*ift*Wr5] 
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mm^omkKfo, m &mx©»^ m) ^^)^%ow^mmo 

Ar 1 R" 

1 

Y [X] 



H Ar 2 

K*, Ar 1 . Ar 2 , R'\ R 31 , R\ R s . R 6 RO*Y tefijlEOit&^-f -5] T'g 
5) 4k£tJ [VIII] /$J-)K 

BrSOffelS'soaafeRik ii) «Ii©W, iii) xx-r;i^ojP7k» 



Ar 1 H 




[XI] 



K*, Ar\ Ar 2 , R 3 \ R\ R\ R 6 Rtf Y teMB©Ic5*£W«] T^Sfl 

6) [X] W [XI] raLT, fh5hKB75^ -?xf;i/x- 

DMF. DMSO^©^t4j N -100°C~100°CT'BuLi > LDA. NaHlg© 

R 21 - X [M] 

K4\ R 21 liC,-C 6 T;i/^;i/*^U XtelMtS^^-TS] x^tiZ 
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Ar 1 H 



R E 




H Ar 2 



,31 



Y 



? 21 



K*. Ar\ Ar 2 . R 3 \ R\ R\ R 6 N R 2, R[>'Y teM2®IcS*£W-f 3] 
7) 4fc£#j [V] M\ 1) X«2) T^L^^il^O^-r^Ci^T^S 



R 31 > R 41 > R 5] > R 6, SD ; R 71 iifiIIS©«^W1-'S] Tgl£ti£2-;f 

a^-x;>^ii^ c©t>©iciJ|Hi) i:|WMf Kjt^ [Hi] &Kjfo£it 
5C<h-C\ [V] *»»1-5Ci3&<Tt*o Brt6»<!:©RiKK*J^T 

lifts &©0, 7x-;HrU^^;l/S(I^T. 7x^/U/b7xz;l/i^ 



0 




H R 31 



WO 95/05372 



— 27 — 



PCT/JP94/01316 



7^^ijM^/tM^^4°C^T10mM MOPS pH7.4ifgffi$i*i-C# h 
o XI J; 0 * €• x ±^ X Lfc 0 v>* - h a 20 % 5 J; 9 
flnx.> 1000 xgizx 15#Hg&hU Mi-±^^ 10000 x girx 15^^^ 
U/Co -©±zl£Mi^ 90000 x glZX40ftmi&foU ^£*lfcM£5mM 
HEPES/Tris pH7.4M»*»® $-£25mg/ml J; 9 HJg^iS* 

Z\®m#m 16 /z l£50mM Tris/HCl pH7.4M»A (10 // M mt* 
;I/v7A, 10 /zM ^fcs^v^A, O.lmM PMSF. 1 jll M ^X^f 
>A. 2//M D'fWX ImM 1, 10-7xt>XD U 0.1% 

mrjiy ^ y*^ts) 340zzinp»®$^ o ccs^ (a) 

^0.2//Mi:«S^iax>K-by>-l (B) 

XIZ (C) 1.1 zz M ttlZ>Umti5®&* 4 /z 1**0 

M^^-tl^n^ 125 I-i> K-fe U >- 1 (12000~18000cpm) 40 /z l*Jp 
X./c 0 cnt>OyI^*25°C(CT4^p H ^>^^^->/ 3 >b, 
^^-GF/C(ITM^tC\ 5mM HEPES/Tris pH7.4 (0.3% Wit 

wmt&mi.i u Miztivz iz5 i-i>F-feu>-i^pfl^D (%) 
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D (%) = 100- 



(C) - (A) 



x 100 



(B) - (A) 



^l.l//M©igt86%PlSW; 0 

^^«^4°C{iT10mM MOPS pH7.4^B$cpT*tf U 

1000XgfcT15#|ffltt&U M('±^^10000XglIT15^^L7t o d 
0±jB*M^, 90000XgKT40»iaja^Ux f*£*lfcifcift*5mM 
HEPES/Tris pH7.4M»*i-«$#3.3mg/ml C« & J: ? HJ1^®«- 

COM^i@16//1^50mM Tris/HCl pH7.4«^A (10 ^ M 

10 ^ M mtiyZi'tf^ O.lmM PMSF^ 1 »M ^7°X^ 
>A^ 2/zM n-T^7^>. lmM 1, 10-7xt>Xo>J 0.1% 4=.jd 

#0.2 // M i/^#iix> K-fe U >- 1 (^MtMft^fflX (B) A 

(^s^ffl). xis (c) mmm&fin.i n u tuz>mmit&%}&* a h i*jd 

5^**1-6*11= 125 I-^> KHr U >-l (12000~18000cpm) 40 // l£#n 
J]y^-GF/CKXmm^m\ 5mM HEPES/Tris pH7.4 (0.3 %Wf 
WMt&Ml.l tiMiz&VZ 125 l-i> K-feU >-l^PlS^D (%) £ft 



D (%) = 100- 



(C) - (A) 



(B) - (A) 



x 100 
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1.1 ^MO«T-78%|M«L^o 

^^O^t&M^MttJ^, liilmm, g$ lOmm07t«*^l 
/Co ^«^tiJIIU^^*^95%0 2 , 5%C0 2 ©M&#XT«nLfc?U 
7*X -^y-tf^-r hMlfcb/:5ml©7^>!Xfi:IiU ^©^t^ 

i> K-feU >-l*^^{'v^5JXWrt5^nx.'5- < i:^J:«9^t>n^ffla 

ms> jgiMmtu mmmm, tmmi^ mm, mmm, ^>Kh 
@& \t •> ? o x # v ym%<Dmm*nmE.m0femm t k *> n s 0 

ena#, lP^XI^«i:I l/:gMij©ffnf ffl t ^ : i^t 

mmm> %utm, mummx^mmmmomnmm^ti^m 
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&^©*&1 B&fc0 0.1~100mg/KgftMT&f), #SPfi#©«£l S 
£7^ 0 0.01~10mg/Kgfrfi-e&£ o 

$Sfe*u 

2- (3, H?-l//^y7i-/l/)-5- (4-y ^->7 X ^) ->»P 
^y$ yftjutfym 

(1) 3- (3, 4->f l»W^7x-;l/)-l-h'jy^->p^->->^p^ 

Mg (912mg, 37.5mmol) ^tKx t Fa 7^ > (10ml) tlJBj»$i±- N 
MHITfflMT\ 4-7'n^-l, 2-^^yyVir^-yKy^y (4.22ml, 35.0 
mmol) ©M7K^h^t Fo7 5>'M (50ml) ^30^mxm~fbtz o 
TlfitF»t> HPMA (10.5ml, 60.0mmol) WCuBr-SMe 2 (257mg, 
1.25mmol) ^MJ©^(-SP^> -78°CiZ<%m Lfz a Z Z\Z^ 2-y >? u^y^r 
>-l-^-> (2.10ml, 25.1mmol) SO'TMSCl (6.40ml, 50.0mmol) ©» 

rF7tKD77 ymm (20mD £ 20 ^-cist u - 78 °c-c i.5 mmmw 

Ltz 0 ^flTEA (7.0ml) £fln;i;fcg N m&WZ^Vy (100ml) 
(50ml) KJ^ftgEW:,, WHS^ (30ml x 3), ISfP^TK (30ml x 1) 
fcTife& U ^* i/ -7 AttHSEil U 3- (3, 4-^ f- y y 

Vir^-yy V /^juy^^-yy^u^y^y (6.92g) 

(2) 2-^-47-5- (3, A-Z^yy^^-yy ytv^yty-hfrif, 
ym yf;vxxf;i/ 

3- (3, 4-^ f-ly>^^-^->7i^;l/) -1- h lM^;l/->n^->->^n^> 
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7-> (553mg, 2.00mmol) O^Tkxh^h Fo7 5>'M (7.0ml) tpK^ 
-78°CTMeLi (1.16M itx.f-Jte-'TJW&fc, 2.07ml, 2.40mmol) £15# 

p H i«Tb/c 0 m&M&mTommnwik, nv-78°cizmiu hmpa 

(0.20ml, 1.15mmol) %1)UZ-tz 0 10#M. /^Jl y7 7^;M-h 
(0.19ml, 2.39mmol) &1E%-^ - 78 °C"C 1 NfFE§fl£f£ L>fc Q fcffcmZ7k%lEZ., 
i> if-;l/i-^;bX'ffltti Ufc (20ml x 2) 0 h 'J 7 At« 

;b60/^if> : ^on^A=l :4) CTliU 2-**V-5- (3, 4- 

(319mg) LTfifco 

(3) 2- h 'J 7;btpy ^>7,;b^— ;l^^>-5- (3. A-tJ-yyityf^i/y 
x— y^u^yy-ytpv^yM 

NaH (52mg, 1.30mmol) ©ftfTkx h^t Kp7 7> (0.5ml) /&S7K>^ 

^yi/i-T 1 ;!/ o.omi) ssis*!^ immm'gmmrF, 2-^*7-5- (3, 4- 

/fP>«W>'7x-;i/) i/9 uKy? ytuv^y^ ^f^xxf^ 
(262mg, l.OOmmol) i^Mtf^iX^Ltio *#T30#ffim bV7Wu 
J ?yXJl*yMm7kty (0.20ml, 1.30mmol) &5ftfflvmTLtz 0 ?KftT 
30ftMW'&, 7K£*x.. ^L^f-UXiTffltBU^ (10ml X2) 0 Wl$Jf£ 

h y 7 AT^ME^ffiU 2- h y 7;M-o^ ^ 
jr$-i/-5- (3, 47fl/>Wi/7x^l/) n^>x>77;U^>^ 
^^XfJl/ (443mg) ^fe^t/iLT^/Co 

(4) 2- h^>7x_;l/)-5- (3. U>-W^7x-;b) 

CuCN (54.6mg, 0.61mmol) O^Kf F 7 h Kn7 5>!»/& (0.5ml) 
{I, 4-^ f^>7 x-;b h U ^ 7^X^> (276mg, 0.51mmol) ©»x 
h^t Fd7 5>-M (1ml) iC-78 0 C(^TMeLi-Ji-^yl/?§i® (0.51mmol) 
£»T U 30 ftmmW-f £ z t K £ i) mm Liz A-t Y * ; y 7 x - A- y f - 7 A 
®rh7tFo77 V^^-78°CT"MT U 0°C-e5#ffim If tf-78°C 
{C^itlL^o 2- h »J 7;M"np< ^ yxjv^-jit^y-5- (3, 4-yfU>y 
^'>7x-/H v^o^V-ry^;^'^ yfyl/xxr^ (lOOmg, 0.25 
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mmol) ©ttf h7h Ko77« (1ml) ^-78°CT7ST U ffiUKT 

t« u mumtr y^-^j Aimmiiymn&mik-e'i&ft u tewm 

5 >; 7Vy;l/60F 25 4/ / ^+-9-> : g^if-;l/ = 4 : 1) TfrM, 2- (4-/- 

F^i/7x^)-5- (3, 4-^b>-?t+>>7x-^) ->^o^>x># 
71/tK>K >f^Xf;l/ (72.6mg) ^tfe»iltifc 0 

(5) 2- (3, 4-J3-l;>i>j-*is7 3L— Jl) -5- (3-y- K4->7^ — M »> >7 

10 2- (4-y. F + ->7x-;V)-5- (3, 4-yfl/>-;tt'>7x-Jl/) 

^ > -r > 77 >^ y ^ x x ;l/ (7.9mg, 0.022mmol) © y. ^ y - Jl 
mm (0.4ml) fc, 10% Pd-C (4.0mg) &fln;U **»B«TWHrET 

TLC (y ;I/i7t±^ •> >J T^Vl/eOF^/^-tf-y : ftKxf;l/= 2 : 1) (IT 
is ffifSSU 2- (3, 4->fU>W>>7x-;W-5- (4-y F + ~>7x^) > 
fu^yfyfijltfyM ^/Vxxr/l^ (6.4mg) t LX ft 

(6) (IRS, 2RS, 5SR)-2- (3, U>-W»>7ix;|/)-5- (4-y h 
*v-7x-;l/) ->^p^>^V77;P^'>^^ (2SR, 5SR)-2- (3, 4-y?- 

20 1/>^->7xX^)-5- (4-y h^->7x-^) yfn^yfytultfy 

M 

2- (3, 4-y fl/V^^7xX^) -5- (4-y ^->7x-;l/) ^>^o 
^y^ytD^yW. J (6.3mg, 0.018mmol) ©y^y-;b 

(0.18ml) -fh7hFo77> (0.09ml) 7§fc2N 7mitf- h 'J ^ A 0.090 
25 ml (0.18mmol) Zfiaz., 80°C(IT8B#p B 1» U^ 0 lNi&$? 0.18ml 

(0.18mmol) ^DX.^ ?I£»MjEyff§U iil^nD^A^D^ £ 

bs^^sr^L^o i^^iEiittufc^i^MTLc (y;i^*± 

$!! v/U77yVU60F 254 /^f-> :«x.^=2:3) HtllUOT® 
2^£t)£^fteftl.8mg. 2.7mg^fc 0 
30 (IRS. 2RS. 5SR)-2- (3, 4-y f- U >^^^rfy7 ±-JV) -5- (4-y 
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^7i_;V) y^u^y^ytpv^ym CjbjtfLQ 
mp: 125- 135 °C (Mfetft*) 
FAB- MS (m/e) : 341 (M + H) + 

'H-NMR (300MHz, CDC1 3> <5ppm) : 1.90-2.05 (2H, m), 2.25-2.35 
(2H, m), 2.88 (1H, t, J = 10.5Hz), 3.35-3.40 (2H, m), 3.79 (3H, 
s), 5.93 (2H, s), 6.73 (2H, s), 6.79 (1H, s), 6.80-6.90 (2H, m), 
7.15-7.25 (2H, m) 

Rf m : 0.47 (J JlsfttM y ^tlYJieOF^/^^-y : ^xfyI/= 
1 : 1) 

(2SR, 5SR)-2- (3, 4-j* ± U>^^->7 x~;I/) -5- (4-^ h*->7x 
^;U) ->^o^>^>^;b^ygt (l:l-?7XfUt7-?l^ft) (^#?2) 

FAB- MS (m/e) : 341 (M + H) + 

'H-NMR (300MHz, CDC1 3 , Sppm) : 1.75-1.90 (1H, m), 2.05-2.40 
(3H, m), 3.14 + 3.15 (1H, tx2, J = 9.3Hz, 9.2Hz), 3.50-3.75 (2H, 
m), 3.76 + 3.79 (3H, S x2), 5.90 + 5.93 (2H, sx2), 6.05-6.90 (5H, 
m), 7.10-7.25 (2H, m) 

Rf fit : 0.57 (y jUttiM i/ U ti fJ^^Y^/^^ y : WM^^= 
1 : 1) 

H»J2 

(IRS, 2RS, 5SR)-2- (3, 4-^ V yy**j/7 x ~;l/) -5- (4-^ 
->7x-;l/) ->^p^y^>^;i/^'y^ 4-^ y^n b°;w^>-t?>x;l/*>T 

mmmi- (6) Ti#7^ (IRS, 2RS, 5SR)-2- (3, 4-^f-L/>W->7 
x ^;b)-5- (4-^ ^->7x-;l/) ^o^>?>#;l^>le (4.0mg, 
0.012mmol), 4--T V7°P tVl/^y-jf yx/U* $ K (2.8mg, 0.014 

mmol) &CKDMAP (1.9mg, 0.016mmol) ©J^fc^Uy (0.24ml) Wife 
iZ, ^^TEDCI (3.0mg, 0.016mmol) %jm?L, MUlZT 4 mmMWL tz 0 
KJfcW&%:i&4k*3-Vy (20ml) T*frf?U 10%? ^VKtRM (2ml) T 
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IRTLC {* is 'J t> fJltGQFa/^y- > : i!if;V= 1:1) IZ 

XmmU (IRS, 2RS, 5SR)-2- (3, 4-^L/>W~>7x-;l/)-5- (4- 

*V7 5 F (5.6mg) ^iM*iLTHf:o 
mp : 141- 145 °C 

FAB- MS (m/e) : 522 (M + H) + 

'H-NMR (300MHz, CDCls, 5ppm) : 1.30 (6H, d, J = 6.8Hz), 1.90 7 2.05 
(2H, m), 2.15-2.30 (2H, m), 2.47 (1H, t, J = 10.4Hz), 3.01 (1H, 
sept, J = 6.8Hz), 3.25-3.40 (2H, m), 3.81 (3H, s), 5.96 (2H, s), 
6.54 (1H, dd, J= 1.7Hz, 8.1Hz), 6.62 (1H, d, J = 1.7Hz), 6.68 (1H, 
d, J = 8.1Hz), 6.80 (2H, d, J = 8.9Hz), 7.03 (2H, d, J = 8.9Hz), 
7.65 (2H, d, J = 8.4Hz), 7.75 (2H, d, J = 8.4Hz) 

mams 

2- (2-1] J l±2z±l h^->7x-;P)-5- (3, 4z*±±L^2. 
(1) 2- (2-Kyyj[sjr*y-4-J ■=.;!/) -5- (3. A-**l/l/V* 

*->7x-;i/) y^u^yy-yts^ym. i±ju^ z x±ji 

CuCN (134mg, 1.50mmol) ©^tKt- h 5 t Ko7 5 (2.0ml) £ 

-78°CK:#£PU ::tl> l-7'o^-2-0>?^^->-4-/ h + 
(839mg, 2.82mmol) in-BuLi (1.63M 1.80ml, 3.00mmol) 

o75> (2.80ml) Sjftfcl^BfcTiST Ltz 0 K(C3S*-40 8 C4-CM Ltf: 
ft, W-78°CK#£PU IW- (3) "C»^2- (M"7/M-oy*>* 
jlt^jlj-J-y) -5- (3, 4-^U>W>7x-;W i/^n^>x># 
7t/^>M yfiUXril/ (393mg, l.OOmmol) ©fh7t Kn77> 
(2.0ml) »ft*JnAfco S«^1.5M^^T-30°CtT-#^L/i^, M 
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5:1) i'TffiS^L, 2- (2-<>^;l/^^->-4-y ^->7x^)-5- (3, 4- 
(281mg) ^ifeteigftiLTffco 

(2) (IRS, 2SR)-2- (2-h Kp*->-4-^ h^->7x_;l/)-5- (3. 4-y* 

2- (.2-<>i?Jl**i/-4-S h+->7x-^)-5- (3, 4-y^U>> ; ^-^ 
j/7x— ;W ^>^nOx>^;b^>^ ^ f;l/xxfA (277mg, 0.604 
mmol) ©p^i^;b (2.0ml) ^^i-10% Pd-C (51mg) £ftDX.> 7klt 

: li|i^I/=3: 1) IITISU (IRS, 2SR) -2- (2-fc Kn4-v- 
4-^ ^^7xX/l/)-5- (3, 4-^U>-^->7x-^) ->^D^>^ 
>*M>Wl ^^XfA (176mg) £&1ffe?ft:|^£LT&fco 
is (3) (IRS, 2SR)-2- (2-m=.7h*i/*j],tf-jM b*is-4-* h*i/-7 r 
— ;t/)-5- (3. 4-^i/>W->7x^) a^y^ ^^yi/^H'yj^ 

NaH (22.4mg, 0.55mmol) 0DMF (1.0ml) MMm^ *ftT\ (IRS, 
2SR)-2- (2-t Kn + ->-4-> ^->7xX/l/)-5- (3, 4-y^l/>S?** 
20 i/7ix;W <>^n^>^*M'^ ^ f/PiXf^ (170mg, 0.46 
mmol) £DMF (2.0ml) £ffl<^T#n*./c 0 10^7'o^»^H7>;l/i 

xt-;p (o.imi) **^tsjk«kjpa^ m^^m^izx mmmwbti 0 

7^- (y;l/^tttj >"J#y;U60/'vH?-> : 11x^^=5 : 1) KTfS 
«!U (IRS, 2SR)-2- (2-»=rh + »>*^-W h*'>-4-> h + «>7 
x ji;U)-5- (3, L/>W < >7xx;l/) a^>r? 

(174mg) £ LT&fco 

30 (4) 2- (2j^Nj4±2f h^y-4-y h^->7x^)-5- (3, 4-^U> 
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(IRS, 2SR)-2- {2-ffi=^h + '>*^;W h^->-4-y h^7x- 
;i/)-5- (3,4-^b>^y7x-ib) «>^n^>^>^;l/^'>^ ^ 
f^iXf^ (166mg, 0.34mmol) ®x^;-jl/ (1.5ml) »ftlC4N*Bt 
^h'JOA (0.5ml) £Jn;U 50W3BlSM&«#L/fco «£4&£lNtt 

B£an*Rfc*f?.itu ft»i^^WETffltfjbfco W*»*«^£8&Ja?ife 

U >- y xf ;bx-f ;b^+t >^bSi B B B I, (2RS, 5RS)-2- (2-* 
y h+«>-4-> h + ->7xx;l/)-5- (3, 4-yfU>^+->7xx 
;t>) 5/^p^>^>*;1/jK>K (27.3mg) ififefi*i:bTftfco 

£ b nm^m^mm mplc (y *±m o -/ <- * => a rpis/6o 
%^^y-;b-7j<-^70%^^y-;b-7K) tuTfflffiHU (irs, 2RS, 5SR)-2- 

h + 2/-4-> ^->7xx;l/)-5- (3, ^l/^^+v/ 
7xx;V) i/?v<*>?yfij\s#yn (9.6mg) UT^I 

(2RS. 5RS)-2- (2-*M*U* h*»>7 x ■=.;!/) -5- (3. 

mp : 199-201 °C 

FAB- MS (m/e) : 437 (M + Na) + , 414 (M) + 

'H-NMR (200MHz, CDC1 3 , 6 ppm) : 1.71-2.42 (4H, m), 3.35 (1H, 
dd, J = 8.2Hz, 9.8Hz), 3.50-3.65 (1H, m), 3.74 + 3.77 (3H, sx2), 
3.80-4.00 (1H, m), 4.48-4.65 (2H, m), 5.91 (2H, s), 5.76 + 6.28- 
6.31 (1H, d + m, J = 2.4Hz), 6.48 + 6.48-6.57 (1H, dd + m, J = 
2.4Hz, 8.5Hz), 6.69-6.79 (3H, m), 7.16 + 7.16-7.22 (1H, d + m, 
J = 8.5Hz) 

mm ■ o.i9 o jittm *> y -ftfrnw^/WL* ^f-vy \ 

= 8:1) 

(IRS, 2RS, 5SR)-2- (2-77;l/#>W h^v-4-^ ^->7xx;j/)-5- 
(3, 4-^U>my7xx;^) ^gp^gvft (lbML5) 
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FAB- MS (m/e) : 437 (M + Na)\ 414 (M) + 

'H-NMR (300MHz, CDC1 3 , 5ppm) : 1.90-2.05 (1H, m), 2.10-2.35 
(3H, m), 2.59 (1H, t, J=10.0Hz), 3.45-3.59 (1H, m), 3.78 (3H, 
s), 4.00-4.10 (1H, m), 4.44 (1H, d, J = 6.6Hz), 4.57 (1H, d, J = 
6.6Hz), 5.91 (2H, s), 6.30 (1H, d, J = 2.1Hz), 6.55 (1H, dd, J = 
2.1Hz, 8.2Hz), 6.71 (2H, s), 6.75 (1H, s), 7.27 (1H, d, J = 8.2Hz) 
Rf m : 0.26 U Jlsfftm RP- lSF^S/^ * J -Jl : zk= 70 : 30) 
IM4 

(IRS, 2RS, 5SR)-2- (2-^>^;i/^4-y/-4-> h^->7x^-il/)-5- (3. 

(1) 2- (2-Kyj>;l**i/-4-J h^->7x-yb) -5- (3. A-t^VyV* 

mMM3- (1) -?ntz2- {2-Oi>fr**i/-A-/ h^->7x-;l/)-5- (3, 
4-^ U 4-^7 x— Jl) i/^D^>x>^;U^>^ yf/l/xxf^ 
(444mg, 0.969mmol) ii'|?)^n->7A (235mg) £ N M 

7kS? J-JV (7ml) RtfTHF (1.5ml) 7n->7Aii^gttft 

£#7£}f # U/Co 2N^^n^.iiiijO-7^ •> 7 A^^M U 
x;l/T*M L^o W$l£iSfnNaClTife#U MgS0 4 T^Ufco 

: S|if/l/=5: 1) KTftSSU 2- (2-^>i>;l/^-^>'-4-> h 
^^7x-;l/)-5- (3, 4-^f-L/>^7h+->7x-yl/) 
tfVK ^f;l/xxf^ (345mg) &%ti 0 

(2) (1) Tf§fc2- (2-^>>>;l/:**v/-4-y h + ">7x-;l/)-5- (3, 4-> 

t\ n»j3- (4) bnm(D-fimxwmm\s, w?a^7^7 

7^- (y;l/^tt*S! «>U*y;U60/A,^> : Sffifti^/l/=3 : l->2 : 1 
-1:1) |ET««U *Mfc***£jSUfco 
] H-NMR (300MHz, CDC1 3 , <5 ppm) : 1.67-1.86 (1H, m), 1.94-2.29 
(3H, m), 3.14 (1H, t, J = 10.6Hz), 3.30 (1H, dt, J = 7.6Hz, 
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10.6Hz), 3.56-3.68 (1H, m), 3.77 (3H, s), 4.99 (1H, d, J = 
11.7Hz), 5.00 (1H, d, J = 11.7Hz), 5.90 (2H, s), 6.42 (1H, dd, J = 
2.5Hz, 8.4Hz), 6.52 (1H, dd, J = 1.7Hz, 7.9Hz), 6.53 (1H, d, J = 
2.5Hz), 6.56 (1H, d, J = 1.7Hz), 6.63 (1H, d, J = 7.9Hz), 7.11 (1H, 
d, J = 8.4Hz), 7.30-7.47 (5H, m) 
Rim : 0.27 (/ JW&M •> U *y;P60F»/ft»if-yl/ : > = 

1:2) 

nmM5 

(IRS, 2RS, 5SR)-2- f2- (l^M>->yp^y)-4-> ^->7x 
_;H-5- (3, 4->fU>r?t^'>7x-;l/) i/W<>?>J]Jl#>W (1 : 

(1) (IRS, 2RS, 5SR)-2- (2-'<>i?A'tti/-A-t h*i/7 *—JV) -5- 
(3,4-yfl/>-^t^->7x^) ->^P^>^>t!7;U^>^ yf;l/xx 

HJfefl|4TteJdcLfcfl:£4&6 (173mg, 0.388mmol) £CH 2 C1 2 (3ml) * 
EDCI-HC1 (112mg) StfDMAP (23mg) dt#T\ (0.1ml) <h 

(IRS, 2RS, 5SR)-2- (2-*l/?JVtt*/-4-/ h + '>7x-;W- 
5-(3, 4-yfl/>Wv7x-;W '>^o^>^y/?MC>i yf;l/x 
Xf/l/ (108mg) %'&tZo 

(2) (IRS, 2RS, 5SR)-2- (2-fc Ka*'>-4-y h4->7 x_;U) -5- (3. 

4- y f-ly>^^-^->7x— ;U) ->?p^>^ yft^ygg y fyl/ixf^ 
(1) xntz (IRS, 2RS, 5SR)-2- F + ->7xX 

;b)-5- (3, 4->fU>^^7xx;l/) i/p v^y? / 
f^iXf;!/ (108mg) (0/ ? J •**-Vr>m&;m& (1 : 1, 2ml) \Z 
**»H»TttT18B#ITOL<J^l/fco ttlSfc 
atSOU »&£»E»fiSUT (IRS, 2RS, 5SR)-2- (2-t Ko + '>-4-y h 
+ i/7xx;l/)-5- (3, 4->fU>i?^i/7xx;l/) n^>^ 
yf;vxxf;v (87mg) £gfc 0 

(3) (2) (IRS, 2RS, 5SR)-2- (2-t Ko*«>-4-y h^>7 x-4/)- 

5- (3, 4-yf^>^->7xx;l/) i/? n^>^ > 
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7s7-)V&X}a-Zfu*-79yW ^;l/iXr«l\ HWJ3- (3) N (4) 

flS^ffUFAB-MS (m/e, (C 24 H 26 0 8 ) + 1 LT) : 
f+JIffi 442.1628 
•iJ^ffi 442.1612 

'H-NMR (300MHz, * ? J -J\s-d<, 8 ppm) : 1.11+1.16 (3H, 2t, J = 
7.5Hz, J = 7.6Hz), 1.90-2.40 (6H, m). 3.19 + 3.26 (1H, 2t, J = 10.8 
Hz, J = 11.4Hz), 3.27-3.41 (1H, m), 3.53-3.62 (1H, m), 3.729 + 
3.732 (3H, 2s), 4.59-4.68 (1H, m), 5.884 + 5.887 (2H, 2s), 6.35 
(1H, d, J = 2.4Hz), 6.43 + 6.47 (1H, 2dd, J = 2.4Hz, 8.4Hz), 6.71 
(1H, d, J = 7.9Hz), 6.75 + 6.85 (1H, 2dd, J = 1.6Hz, 7.9Hz), 
6.805 + 6.86 (1H, 2d, J=1.6Hz), 7.10 + 7.16 (1H, 2d, J = 8.4Hz) 

Rf m : 0.68 (/ Jl> ? t±M U * >ffr 60F«/ ? P o A 
;l/ : Wm= 10 : 1 : 1) 

F-b U >KttUTB^}StfcfMI**rr5 - x> F-b 'J S 

wmiee^ wynsi, itmi m^ks. 
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(1) -«s* 



m * © 



Ar 1 R 1 




[I] 



H Ar 2 



h5V-;i/-5-^;i/S, y^uvi?:t**>g, Ci-CeT;U3 + ->S N C 2 -c 6 T 
j]/tr—j\/*3ris^ ^ey^L/< {ii?Ci-C>7;Mr;l>7 ^ yS> Ci-GeT-MvP 
S> c a -c 6 7;i/y-;PSBLD f C2-Ce7^4--^S 01 U ^C,-c 6 7yi/3* 
C 2 -C 6 7;uy-;^4-v/S. *y^U<{i>?c,-c 6 7yu+;i/7 s /I, 
c,-Ce7;M^a, c 2 -c 6 7;u^-;i/SSa f C2-C 6 7^-;i/Sli, 

*y£L<K^C,-C B 7;l/*>l/7 5 t Kn*S/C,-C.7;l/*;l<rtyM? 
-Jim, c 1 -c 6 7i/D+i/C 1 -c 6 7;i/+;u^;i/^-;i/a N 7j;i"tf*f c,-c 6 7 
jvo^i/f] jitf-juM, t) i/ Ci - c 6 7;u=3 * i> # c, - c 6 7 ;i/ 
3+->^;^*-;^ c 1 -c 6 7^3 + ->7 , 7 ;i/^;i/S. *yj£U< li^d-Ce 
7;i/^;i/7 = y t^^^-^S, #;w<*>r;i/g N d-c 6 7;i/*/i^;i/*^A7 

^ y jj/l>tf—A& > -rhy JIT * y ftjbtf—j]/^ ii)\/-£*ri/ 

f h5V-;l/-5-^;H, 2-:**y-3H-l, 2, 3, 5-^-^^7i?7V- 
;W4->T;USRU f 5-^+V-4H-l f 2, 4-t+ti?77-;h3-'f;H^^ti 
*»«tt)»i*i*l-'3fflO|lSliS-ciKj|SnTC>Tt>«J:^ (11U 

^ffMLT^Tfeit^)) fr£tt3i|cfc^mrft£l~4jS©gg|gf;:J;*) 
Bifc<*nT^T&J:t\ 7x^;H, fcfUi?;i/g x -f>KU;l/ 
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g N <>V"7 7-^iXli^t Vu^yVy^-JUm^b ;R\ R 2 RO'R 3 

C7/^^i/S, XI4C,-C.T;U3 + '>a;TlI!jlS*lT^Tt>J:t\ C,-C 6 7 
;i/^;i/S. c 2 -c 6 T;i/^--;i/S^L< {iC 2 -c 6 T;u^^;i/S^-rd\ sMa 
R 5 ^^LTC 1 -C 6 7;^□4 : ■^ST•M^$t^Tl^Tfcc^:C^C 1 -C 6 7>'^^ I Jx> 
2£Xli:**72t£^L :R"ii**JH : PXttC,-CTA'+'A«*^-r3K Uc^ 
{4R 4 <i:^UTC 1 -C B 7;l/3 + i/St?IHfe$tlT^Tt>«t^C 1 -C6 7yl/+y7 i 

lid-C Ti^iH^^t^, "fcl^R 5 LT^^^ L ; Y «5C : 

-co-r 7 (s^k R 7 ii7K^». 7 urn, c 1 -c 6 7;m^«>s. ^y^u< 
(i^c,-c 6 7;u4 : -^7 = ys, c 1 -c 6 77Mr/i/X7i/*.^7 ^ ;s, Xte7 
•J -^^offiS©?^*!! 1 ? ifi Cr-Cs TJl^jmr-mm £ tin ^T J; i \ 
7 >J -;i/X7l/*.^;l/7 5 y *^L< \tT V -JlC l -C 6 7 JV^rJVXJ^-Jl7 
T^£tl3^ S0 3 H, P0 3 H 2N fh^^-W^i, 2- 

1, 2, 4-^*1^7 7Wl/-3-^7PS£*-f] T^£tl6->?P^>^;/§f2» 

(2) Ar'WAr 2 ^ ^tl^tLMiZ LT^ ^#3i±0£Ic©7KfitIM^ ^ 
?mM, 71J&, >fl/>-WyI, C I -C 6 7;l/3^v/S. 

c 2 -c 6 7;^-;u^^i>S, * J missive,- Cs7fr*fr7 urn, d-Ce 
77l/*7l/g, C 2 -C 6 77l/^7Ug&tfC 2 -C 6 77M^7l/S (fiU MC.-C67 
;l/r3^C/S, C 2 -C 6 77U^7M-^>g, ^^^L < (2^C 1 -C 6 7;Mvl/7 ^ 
yS. C,-C 6 77i/^7i/g, C 2 -C 6 7;i/y^;wSSD'C 2 -C 6 7;i/^^;i/S(^ 7x 
try 5 *V'J;U£^ Tk&Sk C-CbT/^^v'S, 7 = y 

S> ^y^b<te^C,-C 6 77Mvi/7^ t Ko C, - c 6 7 7WM/ 77 
^^-7l/S. C,-C 6 7v'n^i/C 1 -C 6 7;U^77 7l/^;l/g s ^l/tf^G- 
C 6 7 ;l/ n 4- -> 77 ;l/tf'^7l/g N * 7l/tf> > c,- C 6 7 71/ n * 77 ;l/^-7l/ C, - C 6 
7Jlu3-i/t)jV#-Jl^ C.-Cs 771/3 *is-t}Jl$-jim, ^y^U<{i^ 
0,-06 77^71/7^7^77^^.7^ 777W^7Ug, C 1 -C 6 77l/*/l/7Jl/^ 
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*->^ x h5 y-;l/-5-f ;l/S> 2-**7-3H-l, 2, 3, 5-^-9-^7^7 
V-;l/-4-f tf5-** V-4H-1, 2, 4-t+t^7V-il/-3-^M^ 

5 -)\<mx& h , n^ig i iBiic© v >? p ^ y $ ymmwxa z ®mm±f?® 
(3) m^m i xii2iB*g© is ? o^>^ y^^xii-eossiiLh^^ns 

&£#rW«::<h£^ifc<hiJ-3iSlfilE, jffiffilfttBE. W^-^ mttff^£. 
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